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Percent of Average Precipitation  Past Six Water Years  

       WY 2009-2010                       WY 2010-2011                   WY 2011-2012 

       WY 2012-2013                       WY 2013-2014                  WY 2014-2015 



Through December 2015 

“El Nino” 

“La Nina” 

NOAA ESRL (“CDC”), Wolter and Timlin 

The “1976 Shift” 

3 largest El Nino Events of Past Century 
                     (All in 1/3 century) 



               Ocean Surface Temperature Departure from Average.  Sep 1982. 



               Ocean Surface Temperature, Departure from Average.  Sep 1997. 



               Ocean Surface Temperature, Departure from Average.  Sep 2015. 



               Ocean Surface Temperature, Departure from Average.  Sep 2014. 



               Ocean Surface Temperature, Departure from Average.  Sep 2013. 



               Ocean Surface Temperature, Departure from Average.  Jan 1983. 



               Ocean Surface Temperature, Departure from Average.  Jan 1998. 



Ocean Surface Temperature ( C )   2016  Jan  24 - 30 



Cloudiness Departures (W/m**2)   2016  Jan  25 - 31 
 
 Less Cloudy than Usual.  More Cloudy than Usual. 



Ocean Departures from Average Temperature ( C )    2015  Jun 21 - 27 



Ocean Departures from Average Temperature ( C )   2015 Nov  8 - 14 



Ocean Departures from Average Temperature ( C )   2016 Jan 24 - 30 



Recent Evolution of Equatorial Pacific SST Departures 

Updated through 2016  Jan 24 - 30 



Washington 

Arizona 

Central 
Sierra 

Redmond & 
Koch, 1991, 
updated. ENSO 

Redmond & Koch, 
1991, updated. 



DJF Precip 

Hoerling and 
Kumar 

2002  

Journal of 
Climate 



Temperature  &  Precipitation 
2015-2016 Official Outlooks 

Three Month Winter 
         Dec-Jan-Feb Temperature                     Dec-Jan-Feb Precipitation 

Orange / Red  - Higher likelihood of warmer / drier than usual 
Green / Blue  - Higher likelihood of cooler / wetter than usual 

NOAA Climate Prediction Center	  



E Africa         Indonesia      Dateline                W South America 

1986 
87-88 Major El Nino 
88-89 La Nina 
 
 
 
 
 
97-98 Major El Nino 
98-99 La Nina 
 
 
 
 
2007-08 La Nina 
 
2010-11 La Nina 
 
 
2015-16 Major El Nino 

30 Years of Equatorial Pacific Ocean Temperature Departures from Average 



Seven experiments in near-term climate forecasting Dec-Feb 2015-6.  Precipitation. 
NMME (National Multi-Model Ensemble).     2-month lead time 
IMME (International Multi-Model Ensemble). 

Dynamical 
Models 

 
CFSv2:  US Climate 
Forecasting System 
version 2 
CMC1:  Canadian 
Meteorological Center 
version 1 
CMC2: Canadian 
Meteorological Center 
version 2 
GFDL:  US 
Geophysical Fluid 
Dynamics Laboratory 
NCAR:  US National 
Center for 
Atmospheric 
Research 
NASA:  US National 
Aeronautics and 
Space Administration 
NMME:  National Multi-
Model Ensemble 
IMME:  International 
Multi-Model Ensemble 
 
       2015 Sep 27 



Seven experiments in near-term climate forecasting Dec-Feb 2015-16. Temperature. 
NMME (National Multi-Model Ensemble).       2-month lead time 
IMME (International Multi-Model Ensemble). 

Dynamical 
Models 

 
CFSv2:  US Climate 
Forecasting System 
version 2 
CMC1:  Canadian 
Meteorological Center 
version 1 
CMC2: Canadian 
Meteorological Center 
version 2 
GFDL:  US 
Geophysical Fluid 
Dynamics Laboratory 
NCAR:  US National 
Center for 
Atmospheric 
Research 
NASA:  US National 
Aeronautics and 
Space Administration 
NMME:  National Multi-
Model Ensemble 
IMME:  International 
Multi-Model Ensemble 
 
       2015 Sep 27 



            Oct  2015                            Nov  2015                            Dec  2015 

           Jan  2016                            Feb  2016                            Mar  2016 

Percent of Average Precipitation  



PNW Precipitation Current Water Year  

                                            Oct  2015  -  Jan 2016 



PNW Mean Temperature Departure from Normal 

            Jan  2016                          Feb  2016                             Mar  2016 

             Oct  2015                          Nov  2015                            Dec  2015 



An Overlapping View using ACIS maps. 
PNW and ACIS maps each have advantages. 



Water Year 
2012-13 
01 Oct 2012 
Thru 
30 Sep 2013 



Water Year 
2013-14 
01 Oct 2013 
Thru 
30 Sep 2014 



Water Year 
2014-15 to date 
01 Oct 2014 
Thru 
30 Sep 2015 



Water Year 2014-2015        

         Precipitation Percent               Temperature Departure (F) 



      Precipitation Percent of Average 

             Oct  2015                          Nov  2015                            Dec  2015 

              Jan  2016 



Mean Temperature Departure from Normal 

             Oct  2015                          Nov  2015                            Dec  2015 

              Jan  2016 



Water Year 2015-2016  Oct  thru  Jan 

         Precipitation Percent               Temperature Departure (F) 



Snotel  
Basin-Average 

Water Year Precipitation 
 

2015 Oct 1   thru   2016 Feb 01 



Snotel 
Basin-Averaged 

Snow Water Equivalent 
 

2016 February 1 



The Great Snow Drought of 2014-15 
Precipitation Snowpack 



Overall patterns matter. 
 

But so does the way in which  
 

climate unfolds through day by day. 
 

- - - - - 
 

A few example sources. 



365 Day Temperature Departures thru 2016 January 29 



365 Day Temperature Departures thru 2016 January 29 



365 Day Temperature Departures thru 2016 January 29 



365 Day Temperature Departures thru 2016 January 29 



365 Day precipitation Departures thru 2016 January 29 



365 Day precipitation Departures thru 2016 January 29 



365 Day precipitation Departures thru 2016 January 29 



365 Day precipitation Departures thru 2016 January 29 



Select:  near Castlegar BC, Winter Oct-Mar, Temperature 0 C, 9-year running mean. 

Western Regional Climate Center 



Oct-Jan Freezing Level Near Castlegar, British Columbia 
1948-49  thru  2015-16 



? Where To ? 

El Nino  
projected to  
slowly 
diminish but 
still be 
present  
until about  
May 2016. 

0.5 C Departure 



Seven experiments in near-term climate forecasting Feb-Mar-Apr 2016.  Precipitation. 
NMME (National Multi-Model Ensemble).     1-month lead time (Jan initial conditions) 
IMME (International Multi-Model Ensemble). 

Dynamical 
Models 

 
CFSv2:  US Climate 
Forecasting System 
version 2 
CMC1:  Canadian 
Meteorological Center 
version 1 
CMC2: Canadian 
Meteorological Center 
version 2 
GFDL:  US 
Geophysical Fluid 
Dynamics Laboratory 
NCAR:  US National 
Center for 
Atmospheric 
Research 
NASA:  US National 
Aeronautics and 
Space Administration 
NMME:  National Multi-
Model Ensemble 
IMME:  International 
Multi-Model Ensemble 
 
       2016  Jan  29 



Seven experiments in near-term climate forecasting Feb-Mar-Apr 2016. Temperature. 
NMME (National Multi-Model Ensemble).       1-month lead time  (Jan initial conditions) 
IMME (International Multi-Model Ensemble). 

Dynamical 
Models 

 
CFSv2:  US Climate 
Forecasting System 
version 2 
CMC1:  Canadian 
Meteorological Center 
version 1 
CMC2: Canadian 
Meteorological Center 
version 2 
GFDL:  US 
Geophysical Fluid 
Dynamics Laboratory 
NCAR:  US National 
Center for 
Atmospheric 
Research 
NASA:  US National 
Aeronautics and 
Space Administration 
NMME:  National Multi-
Model Ensemble 
IMME:  International 
Multi-Model Ensemble 
 
       2016  Jan  29 



Seven experiments in near-term climate forecasting Feb-Mar-Apr 2016.  Precipitation. 
NMME (National Multi-Model Ensemble).     1-month lead time *** Skill Map 
IMME (International Multi-Model Ensemble). 

Dynamical 
Models 

 
CFSv2:  US Climate 
Forecasting System 
version 2 
CMC1:  Canadian 
Meteorological Center 
version 1 
CMC2: Canadian 
Meteorological Center 
version 2 
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Geophysical Fluid 
Dynamics Laboratory 
NCAR:  US National 
Center for 
Atmospheric 
Research 
NASA:  US National 
Aeronautics and 
Space Administration 
NMME:  National Multi-
Model Ensemble 
IMME:  International 
Multi-Model Ensemble 
 
       2016  Jan  29 



Seven experiments in near-term climate forecasting Feb-Mar-Apr 2016. Temperature. 
NMME (National Multi-Model Ensemble).       1-month lead time  *** Skill Map 
IMME (International Multi-Model Ensemble). 

Dynamical 
Models 

 
CFSv2:  US Climate 
Forecasting System 
version 2 
CMC1:  Canadian 
Meteorological Center 
version 1 
CMC2: Canadian 
Meteorological Center 
version 2 
GFDL:  US 
Geophysical Fluid 
Dynamics Laboratory 
NCAR:  US National 
Center for 
Atmospheric 
Research 
NASA:  US National 
Aeronautics and 
Space Administration 
NMME:  National Multi-
Model Ensemble 
IMME:  International 
Multi-Model Ensemble 
 
       2016  Jan  29 



Figure prepared courtesy NWS San Diego 



A few finishing comments (add) 
 
So far, cool-season forecasts do not seem to have been all that great 
 
Unusually strong ocean temperature patterns 

 But, western atmospheric response has not been outlandishly unusual 
 
Helpful:  Daily updates to PNW RFC seasonal temperature graphics 
 
Winter is still not over 
 
Tantalizing hints of potential La Nina *next* winter (2016-17) 
 
Given the unexpected climate response ... 

 Potential for a learning opportunity, new research directions 



Thank You ! 

Mather RAWS Station 
Great Basin Nat Park 
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